T h e effects of arachidonic and linoleic acids, separately and in co-operation with N-acetylglucosamine oligomers, on Solanum tuberosum plant suspension cell cultures were investigated in terms of the fluorescent oxygen-activated-speciessensitive dye 2',7'-dichlorofluorescin diacetate. T h e inductors used triggered extremely rapid (within 2-10 min) generation of H,O, in the cells; the majority was expressed in cultures treated with combined polyunsaturated fatty acid and Nacetylglucosamine oligomers. T h e stimulation of free-radical generation may be related to defensive mechanisms modulating a plant-pathogenicmicro-organism interaction.
Introduction
T h e polyunsaturated fatty acids (PUFAs) and Nacetylglucosamine polymers that are transported to the contact surfaces or constitute the surface structures of penetrating fungus hyphae are considered as potential elicitors of defensive responses in plants. Despite the accepted concept that different mechanisms underlie induction of defence reactions in plants mediated by specific carbohydrate and race-non-specific lipid derivatives, in many cases the early stages of both scenarios may be accompanied by cellular generation of active oxygen forms [l] . This work aimed to model the action of hydrocarbon and lipid derivatives on plants in suspension cultures of potato (Solanum tuberosum) cells. T h e system based on this species in combination with various races of potato blight fungus, Phytophthora infestans (Mont.) de Bari, or their components, is widely accepted as a model to study general plantpathogen relationships.
Materials and methods
In experiments, 14-day-old cell cultures of S. tuberosum L. var. Temp in the steady-state phase of culture growth underwent 3 min of centrifugation at 2000 g and were resuspended in fresh Murashige and Scoog-based medium (pH 7.2) up to a density 2 x lo4 cell/ml. T h e native carbohydrate derivatives of surface glycoproteins were modelled by the N-acetyl-D-glucosamine trimer [(GlcNAc),] synthesized at the A. N. Bakh Institute of Biochemistry (Moscow, Russia). Linoleic and arachidonic acids (Sigma), either separately or in co-operation with (GlcNAc),, were considered as race-non-specific inductors for cells. Intracellular free-radical production was quantified in terms of the intracellular probe 2',7'-dichlorofluorescin diacetate (DCFscinDA). T h e quantity of fluorescent 2',7'-dichlorofluoresceine (DCFscein), formed when DCFscinDA is oxidized in cells by hydrogen peroxide, depends directly on the size of the free-radical population in the dye microenvironment [2, 3] . All fluorescent dyes were from Serva. T h e concentration of the acetone dye stock solution used in suspension cultures was 0.3 yo (v/v). Cell-free incubation medium was considered as a base fluorescence control. Accumulation of the fluorescent product DCFscein in cells was monitored with a Jasco-550 spectrofluorimeter at excitation and emission wavelengths of 495 and 523 nm, respectively. Data are given as means& S.E.M.
Results and discussion
T h e vitality of the cells, by analysis of intracellular esterase activity, was carried out using 2',7'-dichlorofluoresceine diacetate (DCFsceinDA) [2] . Addition of micromolar DCFsceinDA concentrations to the cell culture was followed by a green emission, qualitatively analogous to enzymic formation of DCFscein in incubation medium. This fluorescence showed the vitality of cells used, as the emission of derivatives of fluorescein is used routinely to mark living plant cells. T h e cells were capable of keeping the dye for no less then 2-3 h. Addition of DCFscinDA to the cell culture resulted in a slow elevation of fluorescence near 523 nm Table 2 The synergetic effects of N-acetylglucosamine and lipid inductors on production of DCFscein in S. tuberosum
suspension cell culture
Experimental details were as for and was evidence of DCFscein formation from DCFscinDA. This relatively weak fluorescence (see Table 2 ) presumably reflects the basal level of free-radical generation, which was not limited by deacylation activity of intracellular esterases.
Preincubation for 10 min of DCFscinDA-treated cell culture with (GlcNAc), or PUFA promoted the rapid rise of intracellular oxygen free radicals up to saturation levels. There were no significant differences found between the effects of arachidonic and linoleic acids ( Table 1) . At low concentration the effectiveness of arachidonic acid seemed higher, but the difference vanished with the rise in inductor concentration.
T h e first recognition stages in plant-pathogen interaction may be followed by the involvement of PUFAs in this process. T o model this scenario the addition of (GlcNAc), and, consequently, PUFAs, was tested. T h e addition of arachidonic acid to cell cultures after 10 min of preincubation with DCFscinDA and a few minutes with (GlcNAc), resulted in a drastic and rapid ( < 2 min) increase in fluorescence near 523 nm, which amounted to 5-fold enhancement of the effect of (GlcNAc), alone (Table 2) 
Introduction
We previously showed that, in 
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CYP94A1 was expressed in Saccharomyces cerevisiae as described in [3] . Enzymic activities were determined by following the rate of metabolite formation by T L C [l]. Chiral analyses were performed by using pure synthetic 9R, 1 OSepoxystearate methyl ester as a standard. Briefly, radiolabelled enantiomers of 9,lO-epoxystearic acid were separated on H P L C (Waters, equipped with two 510 pumps, and a U6K injector from Waters) using a chiral column (Column Chiracel
